SAFETY HEADLIGHT 

The Field of the Invention 

The present invention relates to a safety headlight with a battery power monitor. The 
headlight includes one light bulb and at least one LED bulb. When available battery power fades 
5 to a certain preset level, a sensor in the headlight switches power to the LED bulb(s) to provide 
safety lighting for an extended period of time so that others can see the headlight user. 
Description of the Related Art 

The safety headlight described herein will typically be used by cyclists, but pedestrians 
could also utilize the safety headlight. The safety headlight is designed specifically to fulfill the 
10 needs of a cyclist riding before sunrise or after sunset. The headlight permits a cyclist to see the 
road surface and provides notice to other motorists of the cycle's presence. In fact, in the United 
States, riding at night with a headlight is a legal requirement in all states. 

The prior art includes several safety lighting devices. For example, Badalich, U.S. Patent 
No. 3,529,147, provides a lamp turret assembly that utilizes a primary lamp and provides a spare 

15 lamp that can be placed into position for use. Putman, U.S. Patent No. 4,985,813, provides a 

* - * 

light for emergency use in the form of a sphere and that provides continuous, intermittent, or 
delayed operation. Lin, U.S. Patent No. 5,690,410, provides a light device for a bicycle that 
includes a microprocessor capable of actuating two light bulbs of different wattages where the 
light bulb of lower wattage may be energized when the bicycle is stopped. A manual switch is 
20 included in the Lin light device coupled to the microprocessor for selecting between the two light 
bulbs. 
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Sutherland, et al., U.S. Patent No. 5,641,220, provides a portable headlamp for bicycles 
that is removable and mountable. Dobert, U.S. Patent No. 5,797,672, provides a safety light that 
utilizes an array of ultra bright LED bulb(s) and that is capable of replacing non- functioning 
vehicle tail or marker lights or is capable of use as a warning or emergency light for stationary 
5 applications. Dalton, et al., U.S. Patent No. 5,806,961, provides a rechargeable flashlight 
assembly with a night light that acts as a locating device for the flashlight and that is 
disconnectable when the electrical connector is in a retracted position. Macek, U.S. Patent No. 
6,394,622, provides a multiple weapon self-defense unit that includes a flashlight, a strobe light, 
source, and a pair of spaced electrode prongs. 

10 Anwly-Davies, et al., U.S. Patent Application Publication No. U.S. 2001/0053077A1, 

provides an electronic torch for use as a bicycle lamp that houses a filament bulb and at least one 
LED that may be arranged in line with one another or side by side. The user may manually select 
between the filament bulb and the LED bulb(s). For example, on dark streets, the user may 
manually select a filament bulb to provide a bright beam of light by which the user can see. On 

15 lighted streets, the user may manually select the LED, which provides sufficient light for 
oncoming cars to see the user's bicycle. 

Chou, U.S. Patent No. 6,017,140, provides a multi-functional bicycle lamp that includes a 
switch, a microprocessor, a lamp bulb, and a plurality of light emitting diodes. The Chou patent 
teaches that a bicycle light with a manual switch can be used to switch between a filament bulb 

20 and a set of LED hazard lights located on the sides of the light. 

Thus, there are shortcomings in the prior art as noted above. Specifically, the prior art 
fails to disclose an adequate lighting device for a cyclist that will provide illumination and safety 
while monitoring available battery power. 
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Summary of the Invention 

Briefly described, the safety headlight disclosed herein senses available battery power and 
is capable of switching power from a primary, filament or incandescent light bulb to at least one 
LED bulb. The safety headlight operates the user-selected light bulb to emit a bright light beam 
5 while available battery power is sufficient to support primary bulb operation. This primary light 
source provides notice visibility of the cyclist to oncoming traffic and visibility of the ridden path 
for a cyclist utilizing the safety headlight. When the battery power begins to wane and the power 
output drops below a specified level, the safety headlight includes a light logic switch that 
automatically switches from the primary bulb to the LED bulb(s) and thus allows the remaining 

10 power from the batteries to operate the LED bulb(s). The primary bulb in this instance now 
receives no power (off) and the LED bulb(s) are receiving full power (on). The switch time 
between bulb and LED bulb(s) is immediate so that the light does not turn off. The LED bulb(s) 
typically provide white or yellow light and are bright enough to maintain the legal requirements 
for a cycle headlight. Additionally, the LED bulb(s) are mounted in the front lens cabinet along 

15 side the central bulb facing forward and are visible from both the front of the cycle and from 
either side. 

The residual power of the batteries should be sufficient to support LED bulb(s) operation 
for a substantially longer time than the primary bulb. The LED bulb(s) operation has been 
estimated to be more than 20 hours for a typical bicycle headlight and battery power source. ' 
20 Additionally, the safety headlight can include a low battery indicator and can include a 

mode light to indicate the current mode of operation. 

Once the light has switched to operate the LED bulb(s), a user can at any time override 
the automatic function and return to a dimming primary bulb by engaging a switch in a certain 
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manner. For example, the cyclist can engage the switch for a certain length of time, press the 
switch a certain number of times, or any other method of overriding the automatic switching. 
This overriding feature allows cyclists in low light conditions or cyclists using the light for 
emergency repairs to cast as much light as possible for as long as the batteries will power the 
primary light. 

The safety light described herein typically includes a housing containing a power source 
with an available power, a primary bulb that operates with a first power and at least one LED 
bulb that operates with a second power lower than the first power, and a sensor connected to the 
power source, the primary bulb, and the LED bulb(s). When the sensor described herein 
determines that the available power is inadequate to supply the first power, the sensor switches 
the safety light from operation of the primary bulb to operation of the LED bulb(s). 

Brief Description of the Drawings 

The above objectives arid advantages of the present invention will become more apparent 
by describing in detail the preferred embodiment with reference to the attached drawings, in 
which: 

Fig. 1 shows a side view of the headlight. 

Fig. 2 shows a front view of the headlight including the bulb and LED bulb(s). 
Fig. 3 shows a top view of the headlight including the switch. 
Fig. 4 shows an internal view of the safety light 10 along line A-A of Fig. 3. 
Figs. 5, 5A, 5B, and 5C show a flowchart of the operation of the safety light. 
Fig. 6 shows a schematic diagram of the circuit for the safety light. 
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Detailed Description of the Drawings 

Fig. 1 is a side elevation view of a safety headlight 10 that includes a main body 20 and a 
pivot body 30. The main body 20 and pivot body 30 are attached together by a pivot mechanism 
: 40, which allows the pivot body 30 to be positioned by the user to direct light from the headlight 
5 10 to a desired position. The light 10 includes a top face, a bottom face, two side faces, and a 
rear face. Attached to the bottom face is a mounting device 70 that allows attachment of the light 
10 to a cycle through any secure means. 

Fig. 2 is a front elevation view of the pivot body 30. The front of the pivot body houses a 
light bulb 60 and LED bulb(s) 61 and 62. Although the safety light is shown in the figures with 

10 two LED bulbs spaced from the main bulb 60, any number of LED bulb(s) in any position may 
be included as desired. The light bulb 60 can comprise a Halogen, Xenen, Krypton, or equivalent 
bulb. The bulb 60 and LED bulbs 61 and 62 are protected by a lens cover 65. The lens cover 65 
as shown in Figs. .1 and 2 covers the entire front portion of, and a portion of each side of, the, 
pivot body 30. Although this configuration is preferred for the lens cover 65 to allow side 

15 visibility portals for light emission, the lens cover 65 can be formed so that it does not cover any 
portion of the sides of the pivot body 30 or can be formed to cover greater or lesser portions of 
the sides of the pivot body 30 than shown in the figures. Regardless of body surfaces covered, 
the lens cover 65 protects the bulb 60 and LED bulbs 61 and 62. The lens cover will typically 
also perform other functions, such as diffusing the emitted light. 

20 Fig. 3 is a top plan view of the safety headlight 10 with main body 20, pivot body 30, and 

pivot mechanism 40. An activation button 50 is provided on the top portion of the pivot body 
30. The activation button 50 is operable to switch the safety headlight 10 from a standby or off 
position with no bulbs illuminated and no battery power utilized, to an on or burn position with ■ 
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either the primary bulb or LED bulb(s) activated and battery power utilized. The activation 
button 50 may be pressed multiple times to switch from a standby mode, to a first mode where 
the bulb 60 is in a fully lit and the LED bulbs 61 and 62 are not illuminated, to a second mode 
where bulb 60 is half or dimly lit and the LED bulbs 61 and 62 are not illuminated, to a third 
5 mode where the bulb 60 is off and the LED bulbs 61 and 62 are continuously lit, to a fourth mode 
where the bulb 60 is off and the LED bulbs 61 and 62 are flashing, and finally back to the 
standby mode. The activation button 50 is shown as part of the pivot body 30, but could be 
housed on the main body 20. A mode indication light can also be provided to display the current 
mode (not shown). 

10 Fig. 4 is an internal view of the safety light 10 along line A-A of Fig. 3. In Fig. 4, main 

body 20 is shown with a power compartment 22 that houses batteries 21 . Although only two 
batteries 21 are shown, the safety headlight 10 can operate with any number or type of batteries 
as desired. The power compartment 22 is in communication with a power sensor 23, safety 
switch 24, and a low-power indicator light 25. After low-power indicator light 25 has been 

15 pressed and the safety light is operating either the bulb 60 or LED bulbs 61 and 62, the power 
sensor 23 monitors the remaining battery power. Upon sensing a lack of battery power, in this 
embodiment, indicated by a battery voltage less than 4 volts, the power sensor 23 communicates 
with the safety switch 24 to switch the safety light 10 into a lower battery power consumption 
mode. Typically, the safety light 10 is switched from supplying battery power to the bulb 60 to 

20 the LED bulbs 61 and 62, which use less power. The low power indicator light 25 is activated by 
the safety switch 24 when the power sensor 23 receives an indication from the power 
compartment 22 that the battery voltage has.decreased to a specified level. In Fig. 3, the low- 
power indicator light 25 is shown in the central part of the activation button 50. The low-power 
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indicator light 25 could be housed elsewhere on the pivot body 30 or could be housed on the 
main body 20. 

Figs. 5, 5A, 5B, and 5C are a functional flowchart illustrating a preferred operation of the 
safety light. Figs. 5 A, 5B, and 5C are enlarged views of sections of the flowchart of Fig. 5. The 
5 process begins at step 80, in which the light is in standby mode. The process proceeds to 

decision block 81 to determine if the activation button has been pressed. If the activation button 
has not been pressed, the process returns to block 80 to standby mode. If the activation button 
has been pressed, the process proceeds to block 82 in which the bulb is fully illuminated. The 
process then continues to decision block 83 to determine if the battery voltage is greater than 4 

10 volts, which indicates that available battery power is sufficient to sustain the bulb in fully 
illuminated mode. Although the necessary power can vary according to the type of bulb and 
battery used, the battery voltage typically should not be less than 4 volts to maintain the present 
operating mode. If the battery voltage is less than 4 volts, the process proceeds to the low battery 
indication loop, which will be described with reference to block 95. If the battery voltage is not 

15 lower than 4 volts, the process continues on to decision block 84. 

In block 84, a decision is made whether the activation button has been pressed. If the 
activation button has not been pressed, the process returns to block 82 with the bulb fully bright 
and the process continues to block 83 as indicated above. If the activation button has been 
pressed, the process continues to block 85, where the bulb is reduced to half brightness. The 

20 process then continues to decision block 86 to decide whether the battery voltage is less than 4 
volts. If the battery voltage is less than 4 volts, the process proceeds to the low battery indication 
loop, which will be described below with reference to block 95 with the low battery indicator lit. 
If the battery voltage is not less than 4 volts, the process continues to block 87 to decide if the 
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activation button has been pressed. If the activation button has not been pressed, the process 
returns to block 85 with the bulb at half brightness and with the process continuing to decision 
block 86 as indicated above. If the activation button has been pressed in decision block 87, the 
process continues to block 88 with a steady illumination of the LED bulb(s). 

5 The process then continues to block 89 to decide if the battery voltage is less than 4 volts. 

j 

If the current battery voltage is less than 4 volts, then the process proceeds to block 94 to indicate 
a low battery condition. If the current battery voltage is not less than 4 volts, then the process 
continues to decision block 90 to decide if the activation button has been pressed. If the 
activation button has not been pressed, the process returns to block 88 and will continue to 
10 illuminate the steady LED bulb(s)and proceed to decision block 89 as indicated above. If the 
activation button has been pressed, the process continues to block 91 to flashing LED bulb(s). 

The process next proceeds to block 92 to decide if the battery voltage is less than 4 volts,. 

If the voltage is less than 4 volts, the process proceeds to block 94 to indicate a low battery 

I* 

condition. If the battery voltage in decision block 92 is not less than 4 volts, the process 
15 continues to decision block 93 to determine if the activation button has been pressed. If the 

activation button has not been pressed, the system returns to block 91 with flashing LED bulb(s) 
and the process proceeds to block 92 as indicated above. If the activation button has been 
pressed, the safety light is switched back to a standby mode and' the process returns to block 80. 
. When a low battery indication has occurred, the process proceeds to block 95. The 
20 process then continues to block 96 to operate the safety light with steady LED bulb(s). The 

process proceeds to block 97 to decide if the activation button has been pressed in an overriding 
manner (such as being held down for a certain period of time, pressed in a certain manner or 
number of times, etc.). If the activation button has not been pressed, the process returns to block 
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96 to continue to operate with steady LED bulb(s). If the activation button has been pressed in 
an overriding manner, the process continues to decision block 98 to determine if the battery 
voltage to the bulb is sufficient to burn the bulb fully bright. If the battery voltage is insufficient 
to burn the bulb fully bright, the LED BULB(S)is placed into a flashing position in block 107. If 
5 the battery voltage is sufficient to burn the bulb fully bright, the process continues to block 99 
with the bulb fully bright. The process then continues to block 100 to decide if the activation 
button has been pressed. If the activation button has not been pressed, the process returns to 
block 99 with the bulb in fully bright operation. If the activation button has been pressed in 
decision block 100, the process continues to block 101 with the bulb half bright. . 

10 The process continues to decision block 1 02 to determine if the activation button has 

been pressed. If the activation button has not been pressed, the process returns to block 101 with 
the bulb half bright. If the activation button has been pressed in decision block 102, the process 
continues to block 103 with the LED bulb(s) in a steady illumination mode. The process then 
continues to decision block 104 to determine if the activation button has been pressed. If the 

15 activation button has not been pressed, the process returns to block 103 with the LED bulb(s) in a 
steady illumination mode. If the activation button has been pressed, the process proceeds to 
block 105 with the LED bulb(s) in a flashing mode. The process then continues to decision 
block 106 to determine if the activation button has been pressed. If the activation button has not 
been pressed, the process returns to block 105 with the LED bulb(s) in a flashing mode. If the 

20 activation button has been pressed, the process returns to standby mode at block 80. 

If the battery voltage indicates insufficient power to maintain the bulb in a fully bright 
mode in decision block 98, the process proceeds to switch the safety light from a steady 
illumination mode to a flashing mode for the LED bulb(s) in block 107. The process then 
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proceeds to block 108 to determine if the activation button has been pressed in an overriding 
manner. If the activation button has not been pressed, the process returns to block 107 with the 
LED bulb(s) in a flashing mode. If the activation button has been pressed in an overriding 
manner, the process continues to decision block 109 to determine if the battery voltage is 
5 sufficient to illuminate the bulb fully bright. If the battery voltage is insufficient to burn the bulb 
fully bright, the process proceeds to block 99 with the bulb fully bright and continues as 
described above. If the voltage is insufficient to sustain the bulb fully bright, the process 
continues to block 1 10 with the bulb and the LED bulb(s) in a non-operating position and with 
the low battery level indicator lit. 

1 0 The process continues to block 1 1 1 to determine if the activation button has been pressed. 

If the activation button has been pressed, the process returns to block 96 with the LED bulb(s) 
steadily illuminated and continues as described above. If the activation button has not been 
pressed, the process continues to decision block 1 12 to determine if a predetermined time 
interval, 15 seconds in the preferred embodiment, have elapsed to return the safety light to the 

15 standby mode to conserve any remaining battery power. If 15 seconds have not elapsed, the 
process returns to block 110 with the bulb and the LED bulb(s) not lit and the low battery level 
indicated. If 15 seconds have elapsed, the process returns the safety light to standby mode to 
block 80 with neither the bulb, LED bulb(s), nor low battery indicator illuminated. When the 
process has returned to the standby mode as indicated at block 80, the safety light logic is reset 

20 and the entire process begins anew. 

The process described herein allows a user to switch selectively from a fully bright bulb, 
to a half bright bulb, to steady burning LED bulb(s), and finally to flashing LED bulb(s). 
Additionally, the power sensor 23 operates to monitor the battery voltage to switch the safety 
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light from illuminating the primary bulb to operating the LED bulb(s) to maintain a burning light 
as long as possible for safety. However, with reference specifically to block 109, the safety light 
allows a user to override the safety function to operate the primary bulb to drain the remaining 
power from the battery if desired. A user may choose to override the safety feature to illuminate 
5 a specific section of a path, to travel the remaining distance of a trip, or for any number of other 
reasons. 

Fig. 6 shows an electronic schematic diagram illustrating one preferred embodiment of a 
circuit for implementing the processes described herein. The Bell Sports circuit (part #L0001) 
includes a microcontroller chip that is programmed to carry out the steps of the process as 

10 illustrated in the functional flowchart of Figs. 5, 5 A, 5B 5 and 5C. Since the operation of 

microcontrollers in general and this chip in particular are well understood by those skilled in the 
art, a detailed description of their operation is not called for and will not be provided herein. In 
general, however, the chip is connected to the LED bulb(s) and the primary bulb and can be 
programmed to activate and deactivate these bulbs as described herein. 

1 5 It will be understood by those skilled in the art that while the present invention has been 

discussed with regard to preferred embodiments, various changes, additions, and modifications 
can be made thereto without departing from the spirit and scope of the invention. 
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